1. Introduction
===============

Nurses are regarded as an integral part of the healthcare system ([@b1-epj-08-2136]), but, among them, psychological problems and occupational stress are very common ([@b2-epj-08-2136], [@b3-epj-08-2136]). The poor mental health of nurses imposes unfavorable effects on them and on the safety of patients under their care ([@b4-epj-08-2136], [@b5-epj-08-2136]). Nurses make errors and mistakes in providing care irrespective of how skillful, committed, and accurate they may be ([@b6-epj-08-2136]). The findings of studies of nurses' errors identified several issues, including the universality and inevitability of errors, multifactor errors, and the need to have a systematic approach rather than a personal approach in dealing with errors ([@b7-epj-08-2136]). Night work, long shifts, and the unpredictability of their activities increase the possibility of their becoming fatigued, and this can reduce their physical performance and capacity, thereby increasing the possibility of work errors ([@b8-epj-08-2136]). Annually, nursing errors contribute to the deaths of thousands of people, harm to many others, and increased expenditures for treatment ([@b9-epj-08-2136]). The outcomes of these errors are prolonged hospitalization, increased expenditures for treatment, and, in some cases, severe harm to patients, even including death ([@b10-epj-08-2136]). Cognitive failures (CFs) are defined as mental-dependent errors in tasks that could be seamless and fully done by a person. These errors and failures include problems that result from flawed memory, perceptions, and functions. Evidence shows that there is a significant correlation between accidents and cognitive failures ([@b11-epj-08-2136], [@b12-epj-08-2136]). Furthermore, there is a relationship between accidents and distractibility, poor selective attention, and mental errors ([@b13-epj-08-2136], [@b14-epj-08-2136]). Cognitive failures are related directly to occupational stressors, and occupational stress is rooted in one's inability to perform her or his duties ([@b15-epj-08-2136]). Therefore, it could be stated that cognitive failures are the indirect result of the inability of nurses to do their tasks. Occupational stress that occurs due to mismatch of individuals' ability and their job requirements could increase the frequency of errors and failures ([@b16-epj-08-2136]). According to occupational health studies, the concept of work ability is based on an appropriate balance between the features and capabilities of the individuals and the demands of their jobs ([@b17-epj-08-2136], [@b18-epj-08-2136]). Work ability could be defined as an index that shows how well a person is able to do her or his job in the best way considering job demands, health status, and intellectual-mental capabilities ([@b19-epj-08-2136]). Various factors, including age, unhealthy lifestyles, poor physical health, various diseases, and high or low BMI have negative effects on the work ability of people ([@b13-epj-08-2136], [@b14-epj-08-2136]). In addition, the work ability of employees is an index of their job satisfaction and an important factor in their occupational quality and job security ([@b20-epj-08-2136]) in such a way that proper performance of tasks because of high work ability would increase job satisfaction, and high job satisfaction is a factor that provides the background for decreasing cognitive failures ([@b21-epj-08-2136]). Due to high population of Tehran, the importance of the quality of healthcare, and the lack of nurses, it is very important to consider the role of nurses as a main component of the health system ([@b22-epj-08-2136]). However, because of many limitations of nurses' jobs, there is a growing trend toward rapid turnover. Thus, it is essential to pay attention to nursing and nurses' job challenges to reduce irreparable losses and increase the quality of healthcare ([@b22-epj-08-2136]). This is essential there are many problems in this field that must be dealt with, including low job status, low job satisfaction, low motivation, and protecting patients' welfare from nursing errors. Thus, this study was conducted to investigate the relationship between work ability index, cognitive failures, and the factors that affect these two important components among nurses who work in the emergency ward, the ICU, and the CCU in the educational hospitals affiliated with the Tehran University of Medical Sciences.

2. Material and Methods
=======================

Due to the vital importance of the emergency ward, the ICU, and the CCU in maintaining and improving patients' health, as well as the importance of the unpleasant consequences of errors in these areas in which nurses need high work ability and capacity, we investigated the nurses working in these wards in the educational hospitals affiliated with the Tehran University of Medical Sciences. This cross-sectional and descriptive-analytic study was conducted in 2015, and it included 750 nurses who were working in these hospitals. The tools used to collect data were a general questionnaire to measure background and demographic variables and two specialized and standardized questionnaires of WAI and cognitive failures that were used to measure work ability and the amount of cognitive failures, respectively. A brief explanation of this questionnaire is provided below:

1) Work Ability Index Questionnaire
-----------------------------------

This tool was developed to assess the work ability of people in their work environments. This questionnaire consisted of seven items, i.e., 1) current work ability compared with the lifetime best, 2) work ability in relation to work demands (physical or mental), 3) current diseases diagnosed by a physician, 4) estimated work impairment due to these diseases, 5) sick leave during the past 12 months, and 7) personal prognosis of work ability two years from now as well as mental resources, each of which was evaluated using one or more questions. This index was calculated by the sum of scores obtained for each item. The best estimation was related to WAI with the score of 49, and the worst estimation was related to score 7. The validity and reliability of the Persian version of this questionnaire was examined by Arastoo et al., and a Cronbach's alpha value of 0.78 was obtained ([@b23-epj-08-2136]).

2) Cognitive Failures Questionnaire (CFQ)
-----------------------------------------

Broadbent's cognitive failures questionnaire consists of 25 questions that address the four aspects of failure in memory, memory for names, perception, and motor function ([@b16-epj-08-2136]). This questionnaire considers different aspects of cognition, cognitive features, and various theories of cognitive failures as well as subscales and layers where cognitive failures occur. In a study conducted by Allahyari et al., the internal consistency and reproducibility of this tool were examined to determine its reliability. The results obtained from this study showed that the value of Cronbach's alpha of the Persian questionnaire of cognitive failures was 0.96, which indicated the high reliability of this measurement tool ([@b24-epj-08-2136]). The scores on the CFQ ranged from zero to 100, and a higher score implies more failures.

3. Results
==========

3.1. General Findings
---------------------

In this study, 750 nurses participated, including 460 females (61.4%) and 290 males (38.6%). Of them, 343 (45.7%), 214 (28.6%), and 193 (25.7%) nurses were working at ICU, CCU, and the emergency ward, respectively. According to results of this study, mean age (standard deviation), employment history, and BMI were obtained to be 33.1 (8.0), 10.2 (7.6) and 24.2 (3.0), respectively. The subjects worked 22.5 work shifts per month on average, and 6.2 patients were under their care per shift. With regard to work ability index, the average work ability index (standard deviation) for all participants was obtained to be 36.92 (4.46). According to the nurses, current work ability and mental resources were the most and the least important aspects of work ability, respectively. In addition, work ability in the CCU and emergency ward accounted for the highest and lowest value, respectively. The mean and standard deviation of work ability index and its subscales are generally and separately shown in [Table 1](#t1-epj-08-2136){ref-type="table"}. In relation with cognitive failures, mean (standard deviation) of general score of cognitive failures was 40.55 (12.71) for all participants. According to the nurses, perception and memory for names were the most and least important subscales of cognitive failures, respectively. In addition, general cognitive failures in emergency and CCU ward accounted for the most and least values, respectively. The mean and standard deviation of general cognitive failures and its subscales, including memory, memory for names, perception, and motor function, are shown in [Table 2](#t2-epj-08-2136){ref-type="table"} for each ward.

3.2. Relationship between Work Ability and Cognitive Failures
-------------------------------------------------------------

Relation of subscales of WAI and cognitive failures was investigated using the Pearson correlation test. According to the results obtained at a confidence level of 95%, there was an inverse and significant relationship between total score of WAI and total score of cognitive failures and all its subscales in nurses (p \< 0.05). In addition, there was an inverse and significant relationship between total score of cognitive failures and estimated work impairment due to diseases, prognosis of work ability, and mental resources (p \< 0.05). The relation of WAI and cognitive failures, along with their subscales, are shown in [Table 3](#t3-epj-08-2136){ref-type="table"}.

3.3. Relationship between WAI and its Subscales with background and demographic Variables
-----------------------------------------------------------------------------------------

After classifying variables, results of Spearman and Pearson test showed that WAI and its subscales (except work ability related to work demands and estimated work impairment due to diseases) were inversely and significantly related to age (p \< 0.05). In addition, current work ability was positively related to work experience; current diseases were positively related to BMI and inversely related to work experience. Estimated work impairment due to diseases was inversely and significantly related to BMI (p \< 0.05). Sick leave during the past 12 months was inversely and significantly related to work experience and number of patients under care (p \< 0.05). Prognosis of work ability and mental resources were inversely and significantly related to work experience, and total score of WAI was inversely and significantly related to age, BMI, and work experience of the nurses (p \< 0.05). The results are shown in [Table 4](#t4-epj-08-2136){ref-type="table"}. Furthermore, the results of ANOVA and the Kruskal-Wallis test showed that there was a significant relationship between work ability index, age groups, and work experience. The results of ANOVA showed that WAI was significantly related to different working wards (p \< 0.05). To investigate the relation between gender and WAI, the chi-squared test was used after classification of WAI, and the results showed that there was no significant relationship between work ability index and gender (p \< 0.05).

3.4. Relationship between Cognitive Failures and its Subscales with background and demographic Variables
--------------------------------------------------------------------------------------------------------

To investigate the relation between classified background variables and subscales of cognitive failures, the Spearman and Pearson correlation tests were used. Based on these tests ([Table 5](#t5-epj-08-2136){ref-type="table"}), there was a significant positive relationship between memory, memory for names, perception, and motor function and total score of cognitive failure of nurses with age and work experience (p \< 0.05). In addition, there was a positive relation between memory for names and BMI and an inverse and significant relation with number of patients under care in any shift (p \< 0.05). Furthermore, the results of ANOVA and the Kruskal-Wallis test showed that there is a significant relationship between WAI and cognitive failures with age and work experience. Results of ANOVA showed that there is a significant relationship between cognitive failures and different working wards (p \< 0.05). In addition, to investigate the relation between gender and classified cognitive failures, the chi-squared test was used, and the results showed that there was no significant relationship between cognitive failures and gender (p \< 0.05).

4. Discussion
=============

4.1. Relation of WAI with Cognitive Failures and their Dimension
----------------------------------------------------------------

[Table 2](#t2-epj-08-2136){ref-type="table"} shows that total average of WAI was 36.9 for all subjects, and, since WAI of lower than 37 is regarded as poor work ability, it could be said that work ability of nurses is low in these wards. Therefore, to prevent problems resulting from poor work ability and to avoid early job turnover of subjects working in these wards, special attention should be paid to administrative and engineering interventions. Mental resources or psychological dimension of life had the lowest value for all wards because of the significant effect of psychological dimension on work ability. In a study by Stenfors et al., the positive relationship between high job requirements and cognitive failures was pointed out. Lack of attention could increase quantitative job demands and disrupt the process of removal of job demands of nurses and finally create negative changes in the work ability of nurses ([@b25-epj-08-2136]). Based on the results of Ilmarinen's study, the less ability the person doing the work has, the more cognitive failures and events there will be. Therefore, we can increase the work ability of nurses by creating conditions to decrease their cognitive failures and reduce concern about the early turnover of employees, which is one of the problems in the contemporary world ([@b26-epj-08-2136]). Cognitive failures were inversely and significantly related to three subscales of estimated work impairment, i.e., diseases, prognosis of work ability, and mental resources. These subscales were generally attributed to the mental and psychological dimensions of nurses ([@b27-epj-08-2136]). According to a previous study that dealt with the relationship between cognitive resources and mental state, the more the person is in psychologically-favorable conditions, the greater the occurrence of cognitive failures becomes. Therefore, the psychological dimension of nurses should be specifically considered ([@b28-epj-08-2136]). With regard to the findings of this study and Van den Burg et al.'s study, in which it was stated that the effect of psychological factors on WAI was higher compared to lifestyle (physical), we concluded that there is a special relationship and interaction between work ability of nurses and their cognitive status ([@b28-epj-08-2136]). In addition, poor work ability of nurses in the emergency ward was the result of their high workloads, since in the study by Salavati et al., the high workload in the emergency ward was pointed out ([@b29-epj-08-2136]). Rotenburg mentioned a significant relationship between workload and insufficient work ability as well. Therefore, by decreasing workload through increasing the number of nurses in the emergency ward or reducing the duration of work shifts, their work ability can be increased ([@b30-epj-08-2136]). With regard to the relation between current work ability and cognitive failures in the CCU, by providing proper conditions for nurses, including consideration and sufficient supervision of managers to optimize work environment in terms of interpersonal relations, the amount of workload and legal status of nurses, the background will be provided to promote current work ability and reduce the amount of cognitive failures ([@b31-epj-08-2136]).

4.2. Relation of WAI and Cognitive Failures and Their Subscales with Background and Demographic Variables
---------------------------------------------------------------------------------------------------------

Due to high workload and job stress in the emergency ward, the mental resources of nurses were decreased in this ward, and this affected their memory and perception, thereby resulting in increased cognitive failures. In the CCU, there was an inverse and significant relationship between work ability and the demands of the job. The more physical and mental ability a person has in relation to job demands, the less the amount of cognitive failures, especially cognitive failure of memory. In addition, according to a study by Lund et al., the high and low BMI results in long sick leave and inability and study by Martinez that stated the strong relationship between physical health and work ability, the relationship between WAI and BMI could be justified ([@b32-epj-08-2136], [@b33-epj-08-2136]). The inverse relation of WAI with age and work experience was identified in a study by Camerino et al. ([@b34-epj-08-2136]). The less work experience nurses have and the older they are, the greater the number of diagnosed diseases and disorders become, including musculoskeletal, cardiovascular, respiratory, nervous, gastrointestinal, endocrine, blood and skin diseases, as well as harm that results from events that occur ([@b34-epj-08-2136]). Every nurse bears more physical and mental workload according to overtime work hours in each month and the number of patients under their care in every work shift. In some cases, overtime work is after long work shifts, resulting in physical and mental effects as well as chronic and persistent fatigue in nurses. To resolve these disorders, nurses should use sick leave that shows reduced work ability of person during work hours. In this regard, Martinez et al. stated that nurses with more absences have lower work ability than others ([@b33-epj-08-2136], [@b35-epj-08-2136]). Because of the reproducibility of the work process, aging during work hours, increase in concerns related to social and family issues, and fading out the importance of job demands, the amount of cognitive failures and errors increase as time passes and as a result of which work events increase as well. As the number of patients under supervision increases in each work shift, fatigue increases as well, and people experience more cognitive failures. In this regard, it could be stated that by increasing the ratio of nurses to patients, a good measure is obtained to decrease the amount of cognitive failures of nurses.

5. Conclusions
==============

The results of this study indicated that there is a significant relationship between WAI and cognitive failures of nurses working in the CCU, ICU, and emergency ward, in such a way that decreases in the nurses' work ability result in increases in their cognitive failures. Therefore, steps should be taken to reduce the amount of cognitive failures by accurate evaluation of work ability of those who apply to work in these wards and matching them with required work demands. It is suggested that hospital administrators reduce the losses that result from nursing errors in these wards by improving working conditions, proper management of work shifts, material and moral support as well as supplying nurses' demands to provide the background of reducing errors. Conducting a complementary prospective research could be a good path for later studies of this topic to investigate the effect of other variables on the amount of CFs of nurses working in all wards.
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###### 

Mean (SD) work ability index and its subscales in separation of the working unit

  WAI subscales                                          WAI and its subscales in all individuals \[Mean (SD)\]   Working units                 
  ------------------------------------------------------ -------------------------------------------------------- --------------- ------------- -------------
  Current work ability compared with the lifetime best   7.75 (1.34)                                              8.27 (1.18)     7.59 (1.27)   7.55 (1.48)
  Work ability in relation to the demands of the job     7.7 (1.32)                                               7.69 (1.73)     7.81 (1.11)   7.52 (1.21)
  Current diseases diagnosed by a physician              4.43 (2.2)                                               4.00 (2.16)     4.29 (2.1)    4.72 (2.3)
  Estimated work impairment due to diseases              5.47 (0.77)                                              5.38 (0.76)     5.45 (0.79)   5.6 (0.74)
  Sick leave during the past 12 months                   4.05 (0.98)                                              3.38 (1.04)     4.07 (0.91)   4.62 (0.58)
  Personal prognosis of work ability 2 years from now    4.72 (2.3)                                               3.75 (2.52)     4.42 (2.13)   6.1 (1.69)
  Mental resources                                       2.85 (0.75)                                              2.61 (0.93)     2.98 (0.7)    2.87 (0.61)

###### 

Mean (SD) cognitive failure and its subscales in separation of the working unit

  CFs subscales                              Memory         Memory for names   Perception     Motor function   Total score of CFs   
  ------------------------------------------ -------------- ------------------ -------------- ---------------- -------------------- --------------
  CFs and its subscales in all individuals   11.95 (4.83)   3.57 (1.53)        15.67 (5.38)   11.02 (3.6)      40.55 (12.71)        
  Working units                              Emergency      14.22 (4.06)       4.25 (1.38)    18.75 (4.14)     13.28 (2.8)          48.44 (10.4)
  ICU                                        12.34 (4.89)   3.56 (1.52)        15.73 (4.72)   10.68 (3.39)     40.67 (11.31)        
  CCU                                        9.27 (4.19)    3.00 (1.46)        12.82 (5.91)   9.52 (3.88)      33.27 (12.35)        

###### 

Relationship between work ability index and cognitive failure and its dimensions

  WAI                                                    CF \[Pearson correlation (p-value)\]                                                                                                                                                                                                           
  ------------------------------------------------------ ----------------------------------------------------------- ----------------------------------------------------------- ----------------------------------------------------------- ---------------------------------------------------------- -----------------------------------------------------------
  Current work ability compared with the lifetime best   0.16 (0.06)                                                 −0.17 (0.05)                                                0.1 (0.22)                                                  0.12 (0.15)                                                0.18[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.03)
  Work ability in relation to the demands of the job     −0.07 (0.39)                                                −0.04 (0.67)                                                −0.06 (0.47)                                                0.001 (0.9)                                                −0.11 (0.21)
  current diseases diagnosed by a physician              −0.16 (0.05)                                                −0.13 (0.11)                                                −0.16 (0.05)                                                −0.18[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.03)   −0.18[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.03)
  Estimated work impairment due to diseases              −0.18[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.03)    −0.16 (0.06)                                                −0.13 (0.11)                                                −0.07 (0.39)                                               −0.26[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)
  Sick leave during the past 12 months                   −0.13 (0.11)                                                −0.08 (0.34)                                                −0.14 (0.08)                                                −0.08 (0.37)                                               0.18[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.03)
  Personal prognosis of work ability 2 years from now    −0.35[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.29[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.33[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.22[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.01)   −0.37[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)
  Mental resources                                       −0.24[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.22[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.21[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.01)    −0.21[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.01)   −0.25 (089)
  Total score of WAI                                     −0.34[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.22[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.31[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)   −0.21[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.01)   −0.36[\*](#tfn1-epj-08-2136){ref-type="table-fn"} (0.001)

Significant at a confidence level of 95%

###### 

Relation between demographic and background variables with work ability index and its subscales

  WAI                                                    Background variables \[Pearson and Spearman correlation (p-value)\]                                                                                                                                         
  ------------------------------------------------------ --------------------------------------------------------------------- ----------------------------------------------------------- ----------------------------------------------------------- ------------- ---------------
  Current work ability compared with the lifetime best   0.15 (0.0.6)                                                          −0.03 (0.7)                                                 0.18[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.03)     0.09 (0.28)   −0.1 (0.23)
  Work ability in relation to the demands of the job     0.04 (0.57)                                                           −0.004 (0.96)                                               0.04 (0.59)                                                 0.05 (0.53)   0.49 (0.56)
  current diseases diagnosed by a physician              −0.19[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.02)              0.22[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.01)     −0.23[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)   0.05 (0.53)   −0.12 (0.17)
  Estimated work impairment due to diseases              −0.15 (0.07)                                                          −0.31[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)   −0.14 (0.09)                                                0.1 (0.24)    −0.06 (0.47)
  Sick leave during the past 12 months                   −0.36[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)             0.07 (0.38)                                                 −0.34[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)   0.1 (0.24)    −0.23 (0.001)
  Personal prognosis of work ability 2 years from now    −0.29[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)             −0.02 (0.8)                                                 −0.28[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.011)   0.1 (0.24)    0.03 (0.69)
  Mental resources                                       0.2[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.01)                0.08 (0.34)                                                 −0.19[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.02)    0.1 (0.24)    −0.01 (0.86)
  Total score of WAI                                     −0.33[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)             −0.18[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.03)    −0.32[\*](#tfn2-epj-08-2136){ref-type="table-fn"} (0.001)   0.09(0.29)    −0.11 (0.19)

Significant at a confidence level of 95%

###### 

Relation between demographic and background variables with CFs and its subscales

  CFs                  Background variables \[Pearson and Spearman correlation (p-value)\]                                                                                          
  -------------------- --------------------------------------------------------------------- ------------- ---------------------------------------------------------- ------------- ---------------
  Memory               0.38[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)              0.13 (0.12)   0.37[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)   0.09 (0.28)   −0.003 (0.96)
  Memory for names     0.35[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)              0.19 (0.02)   0.33[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)   0.05 (0.54)   −0.17 (0.04)
  Perception           0.39[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)              0.08 (0.33)   0.38[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)   0.05 (0.53)   0.07 (0.38)
  Motor function       0.41[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)              0.07 (0.38)   0.39[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)   0.1 (0.24)    −0.009 (0.92)
  Total score of CFs   0.046[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)             0.12 (0.14)   0.47[\*](#tfn3-epj-08-2136){ref-type="table-fn"} (0.001)   0.09 (0.29)   0.007 (0.93)

Significant at a confidence level of 95%
